
PATENT ABSTRACTS OF JAPAN 

(1 1) Publication number: 11234216 A 

(43) Date of publication of application: 27.08.99 



(51) Intel H04B 10/17 

H04B 10/16 
HOIS 3/10 
H04J 14/00 
H04J 14/02 
H04B 10/08 



(21) Application number: 10032869 

(22) Dateofniing: 16.02.98 



(71) Applicant: 

(72) Inventor: 



HITACHI LTD 

SAKAI KA2UTAKA 
SHIBAZAKI MASATOSHI 
KOSAKAJUNYA 
SEKINE KENRO 
SUZUKI TAKAYUKI 
IMAOA RITSUO 
MORI TAKASHI 
NAKANO HIROYUKI 



(54) OPTICAL TRANSMISSION SYSTEM, END 
TERMINAL AND OPTICAL REPEATER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
transmission system, an end terminal and an optical 
repeater with which the improvement in the reliability 
of an entire system can be attained by enabling optimum 
control to the transmission level of the optical signal 
of each wavelength among wavelength multiplexing 
optical signals. 

SOLUTION: A wavelength multiplexer 91 , to which a lot of 
optical signals having different wavelengths are 
inputted, multiplexes the inputted optical signals and 
transmits the wavelength multiplexed optical signal 
through a transmission characteristic compensator, 
transmission light amplifier 74 to which excited light 
is applied from an excited light source 70, and 
synthesizing/branching filter 93. A supervisory and 
controlling device 56 detects the level of the optical 
signal inputted to the wavelength multiplexer 91 , counts 
the number of optical signals higher than a prescribed 
level and controls the excited light power of the 
excited light source 70 based on this counted result. 
Thus, even when the number of wavelengths to be 
multiplexed is fluctuated, optimum control is enabled to 



the transmission level of the optical signal having each 
wavelength among the wavelength multiplexing optical 
signals outputted from the transmission light amplifier 74. 
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^{S^UTffi^L. ::(0 2^gct::J:<9 4^/^xA^»:$: 
iSm-r^ J: 9t-LTV^5,^.-e^^5o :L(OtHsb. No. 1. 
No. 2(7>v'^-r AtCifctt^ ET 5 2. 5 3 (CSit bttT 
(^^^iS^S^JtSiSES 6. 5 7ffi5:PBliC(i. lOBdntr 
a site OSC BUS) t¥-5^3t r btL. 

mm 5 6 - 5. 9 (1. "ttt^'tKOmKm^Z I S B ( I ntra 

site BUS) t^^m,m.&^fj:mm^^^mifhtix^^ 

50 
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[0 0 5 3J mi&<DX^\^m^^tl^i^^^^\C^^^ 
No. 1 v-^7^A(Cigttbix5^ffl^(7)iim^ffll^2)^ 
lEli-tCi&f^LTV^S^^. No. 2— No. 4v'^7^A|Cl^ 
»t btl^iSm^fflJiggS 6-5 9(^. S'>;^7^.A{C:b*lt 
^I^S^(7)i£m*£:^^ I S B^r^LT^^^co^^c;:^^ 

fc. No. ii^^^M.\c^nhti=5m.m^<D^mwM7hfi^ 

®S^(cJ:^9^^^ig<^/£ofc^^^c^^. No. 2'>;^7^ 

- (0 0 5 41 m^Ltz^^m(om3<Dmmmmj^. 

[0 0 5 5] Huai U:fc*:^^<D^ 3 4 o 

CO ^ A ^ 3fe ^ij { C L T « /S U T m ^ S m ^ ±i 

[0 0 5 6] mi 3i^:^^m(Dm4(Dmmmm\^^^^ 
m(Dm^<Dmt&mmj'^. mi uc^i-v'^xA^4^^ 

m^\{C^S:\^Xm^Lfz'b(DX'h^o ?&oT. No. 1- 
No. 4 L-C7r:-r^i/;^7^A<h: t>l^ 1 1 cD^^i:^< m 

^^^gcKi. 1^1 lo^m^tm-con^-^i-rnxTf^L 
( 0 0 5 7 ] m 1 3 ic^f^^p^^c^^ 4 (Dmmmmn. 

^mcX «9 5 7 0 KmSTOei||$:?TP r <t;55pjgg^/^ 
^LT. No. 1, No. 2 v^^^T^AiC^tt 

5 9. 5 9 ' tg]§[rBl(^;t^;i5EOB 6 5(CJ: i^^^^ttT 

[0 0 5 8 ] mi^LTz^o^mm^^^^^mcom^co 
MMBmit. m 1 1 Rv^m 1 2{cx^ mm urc 2 oco^ 

?l$S§fl. 1 2(cJ:»9Si^L/ci:(^^tc. 2o^^i/>l^ 
3o(7)->x^xA$r3&3?iJtCLrcfi!p^i: UTt>cfc<. ^ bC: 

[0 0 5 9] 2fctc. HMiigcoJ: 5tcei^^tL^;$:^^(^|| 

mfS.m{^oi^xmm^^o 

[0 0 6 0] 0 1 4^^Er(Dm&&i^7r:'tyu ^yi^^mX 



(7) ^m^l 1 -2 3 4 2 1 6 

12 

*)5o rtoETcoffi^gtid. ±T:^rS](::-eix^'n4 5=--^ 

T'^^o Ial4^Ciol^-C. 7 1fliK:^^S^, 7 2*^:^ 
&^mm. 7 3.7 7 7 4 f^i^it^fe 

7 5 (l^ft3tti'|iS^. 7 6 11^55^8^^. 7 8 

l^<Dy<y^'-iytLXm^^t\^^^^XhK>. )^X^\C 

10 [0 0 6 1 ] ffi^S^S^ 7 1 II. C H 1 — C H 4 ^ LT 
7Ft-A;^igi^^hLr 4-&OLTE;5^bi^ft^ixr < 
/ce5KS(^3feft^^#SLTeill4^ttM^^7 3trtB;^ 
-r^o :i^oS^S#fi§i7 1 li. Kt}^fh^^^m(r>itm 

i*#tt^^B^-t'5DC F (Dispersion Compensation 

Fiber) ii¥fm^^:7T^^<(^J: D^Bj^S^tio ^(oy 
^yr^ ^<XP>^o 

20 [0 0 6 2 ]-^m^^m^^7 zt^hmti^fhtzitm^ 
mmyr-(^<\c^t}-r^mmt. ^mmyr^^<^)-^(o 

[0 0 6 3] 'g'5)-K§i7 6(::J: 'iJ^J'zS^n/cSmTfcft^- 
li. 2^(D^mmmcx^mfiSi^fx^^{t^m^^7 5 

^^hLTiSg5?@fl^7 2l£i^bn, LTEScoSStT)^ 

30 m^tc^^Bs^nTLTEici^m^n^. 5fH3tiiiigS7 
M^n. ^mmity7^^<(D^m^^^mm\:.x\^^^^ 

[0 0 6 4] osci^sm^7 8(:i. 7t^<t§§. 

m^/7t^t&^^^{i;t. i£m^i^ai5 6:?:i-btoi^atg 

^^iim*t::^-ti:r^5^zSt5.7 6{ci||*9. LA 
t^illft-r^o L A{Rij75^p>^m^2)^'&55'S^^7 etc 

40 Ti£a^]!»a5 5 6irtb;^?-r'5o 

[0 0 6 51 g^m^jfflis^ 5 6 <t . RtixBr-ift^ x^fz^mm 
m\mmzx.^m%^^i^m*^^£^f^xi6y)^ ^^mmu 

/ N ^7 — u ^ / u CO f^l ^ fr o r 1/ ^ 5 o 
[0 0 6 6] /^:tb\ (^P^tCP^tmUT-n^UTl^^??-^ 

50 t/»^#tbUT-^LT(/^5^f ^li. a^(cm^-r-5fl!L(7)il 
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[0 0 6 7] mi 5itLA(Dm^m^^^-ry^ ^y^mx- 

mX'^^o mi 5\Zi6\,^X. 8 1. 8 2(1^55-1^^^/8 
3.84 it^mm^. 8 5.8 6 (ifiil^^^^MfS^. 8 

7. 8 8(ioscai§ft^. s o^-xmmmmxh^o 

10 0 6 8] mi 5tCio^.^T. ^^^^S 1 . 8 2(1. 
1^1 4-Clft^Lfc^$^zSS7 6<^^11«/^^gg^WLrv^ 
^Ur. 'g^55'&^8 1 (i. (^(CWest (hLT^LT 

^ 5 ^Sttffl :7 r ^ ^< e> ^ 55^^ L 

8 3\z1ctLXlHt}-r^a ±mm^8 3(i. |g 1 4lcj:.«9 

mm L^tz^m^m^^ 7 st mm^c 2 ^(D^tmm^^c x 
^mf$.^ti. ^<omc&m^i^mm^s 5ii*^mm^tix 
1^60 tSoT.. :L(o^mm^8 3 ^eiii#ttMM^8 5 
v!:tcj:5tsfi)c(i. m i 4\z^ii ^^m^mm^7 5 tB 

LTEast iS^KD^^T-^y^zmti^tl^o 
[0 0 6 9] BuidtiihPl^iC. ^^i^mS 2(1. 0(CEas 

t t\^x^^Lx\^^^m(D^mm:7 7^y<7b-(^(Ditit^-^ 

^mms^s 3 tmmz2^<Dytmm^{cj:^m^^ 
ti. ^<om{zBmm^mmms6^^mm^tix\^^^<D 
x\ ^mm^:7T^y«DBm^\^^mm[^x. East-m 

^ yMzmti-r^ z t t>X'$ -So 
[0 0 7 0] mi 5(^^-r LA(i. mmi^tzm^^m^ 

[0 0 7 1] OSCi§^jt^8 7. 8 8(1. Ill 4tcJ: 

^mmi.fzoscm^mm7 s tmm^j:mm^^Lx^ 

"5. OSCi|^S:ftS8 7;55West m\(D±y r ^ ^< t<Dm 
T-(Di£^^<Di||§:ft^tT(.\ OSCi^§m^8 8;d^Eas 

[0 0 7 2] [g] 1 6(lET(7)ft!lOfi|^0il^7I^i-yD 

mf&X^ho 11 1 6{w:fo^,^T. 7 0 (ISd^Tfeai. 7 1' 

(liss^as. 7 2 ' (izKs^j-BssffT-^ 19 . {iL(Dn^■\± 

m 1 4(^ii-g't|il-T'fe6o 

[0 0 7 3] mi 6(c:^r^ET(i. m^^\zm i 4\zx 
^mmi^tzET tm^^m^^^'T^i.cDx^^, -eu 

-Cw(7)0fl(l. JbT:^rSl(C^n^'ix8^-V^>yKO^it^^ 
S^rc*^). ifi:^^S^7 1 * . 2^555-^3^ 7 2 ' 



(8) 4^gl¥l 1 -2 3 4 2 1 6 

14 

ig>^L. tKS^aS7 1 F^T-2^S^aS7 1 * 75-P><DS 
S^fi^iX7t5tft-^^iKg^fi^7 IT-KS^aU/cTt 
ft^(^^ b(C#SLT(.-5.S. ^S55'JS^7 2F^ 

x\ ^m%^^<D^^^mit\t^t^&^mm7 2' \z 
^m.mi.fzET(omfSLt:k^ <^i&\^x\.^^^ • 

[0 0 7 4] ^tz. r(OET(l. ±T:^\^\Z^n^'th8 

'r^£t>h^ 8o(7?S/^5S^ScD7tft^^z^S 
^fiLT7fe:7r^^-<lc^-tt/^(tn(^/ce6^CP>T. ^i&S 

^lii(@§§7 5 (c^Lr©iS7t2^.7 0;i^P>fiSiieffl(753t^#t 
T^LT. «-liiH§57 4. 7 5(Dittht}CO\^^jl^^^±^ 

[0 0.7 5] 0 1 6(C7n-t-ET(l. mFiaiL/^clit^(^fi|^ 

Rv^miiFtim I 4{zx^mmLfzET t±< mmiznt? 
[0 0 7 6] mi 7 ^-XL A(D{iL(om^&\^7jk-ry'ci 

fi5§^£0ijT'^b^o [11 7|wjo^/^T, 8 0 (155!j@^aiT-fc 
. ffeCO^^-^llH 1 5 (7):^^ ,t f5]-T*^b5o 
[0 0 7 7] d 1 7(Oi^-rLA(l. ytm^^S 3^ 8 4 

{zn'r^m^&±m.8 ot>-s^i>fhtixm^^rLX\^^^^.^ 
m^^x. mi 5\zx^mmLi^LAt±<mmi^m^^ 
tLT(/^5o ^c^LAd. ±T;^rS](c-etL^'ix8 5^^^^ 

30 3. 8 4ICJ: i9lg4isLT4'.^L/i(ttL(l*/ib^cfl^fci6. 
Hi 6(Cj:i9|fi^L7tET£^®^<tf^^(C. ^tg*i§g8 

3. 8 4\znLxm&^m8 ot>^^mmm(7:>^^m^^i. 
x^mif^^8 3. 8 4<D^m:h\^^/\^^m^^'^x\^^ 
5o ■ 

[0 0 7 8] Hi 4-111 7(CJ: t^lftWU^cET. LA 

coe^Jfl. 1 ^coq^*8ffl^:7 7. y<^\zM:^\^^z^^mm 
^-tUBi'jB^tv.^m^cDmx^ofzf)^. »:(^. ^IttffiTfe:^ 

e^^ttUrc^^S^^ei||i-^:^^^^ET. LA(7)^J^ 

40 mm^^o 

[0 0 7 9] mi 8{'X^mm±:7T^^<^±T:^{^{z%\\ 
{zmnm'^<DEr(om^m^7f<^ya yi^^mx^^, m 

l8\zio\^^X. 7 0' (l®)S?t2^.. 9l(lzSS^m§5. 
9 2 (ligESiJ-gH^. 9 3. 9 4 (1^5JzS^-C^b . ft!l<0 

^?-^(lll 1 et^s^iti^-T-^-So 

[0 0 8 0] H 1 8(C7F^ET<7)#r^lg^J(l. «f»ISffl3t:7 

r -r y<7)*-±.T:^\^\zW]^ (c^tt 6tLT(/^5 i: {z^^.i- 
^m^^mPL^h(DX\ Sx^W/j:^^^(i. Hi 6(ci:i9 
tttWL/::ETcoti|^S<tIWHiT-ir>^o -t^J:^^. H 1 8 IC 
50 :fo^/^-C. ll?J^L/^l^ig^^g;i-6(0 1 6(D#zg^S03tfH 
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[008 1] ^mm(0^mm^yr^y<^^^<D± 

^^ti^mm^thx^-^^m^m^^7 5^^^LTKs 

[0 0 8 2] 1^ 1 9it^mmytyT^y<^±TJD{^{c^n 
\c^i'fm't(OLA(Dm^m^^^'tyci^yi^mx'h^o m 

1 9(Ciol/^r. 95. 95' . 96, 96' it^^iS. 
§§. 9 7. 9 8 «9 . f{!L(^??^(il^ 1 7 O 

( 0 0 8 3 ] 1 9 (CTH-r L AC0fi|fi5ce*l(l. 

^m^^m^^i,(DX\ m^^^j:m^i±. mi7\zx^ 
mm\^tiLA<7:>m^tmmxh^o -r^jih^. mi 9{c 

ioV^r. West m(Dyty 7 ^ y<t>^^(DAf)^m^-i:^. ^ 

cm^inms 7izA^^ti^^ 1 6mm^^^m^inx\^^ 

7)»tT^:>n. ;5i^o. ji!iS3fei®9 7(cj: O^co^tB;^;!)*^!^ 
^ttTv^^3tititii^8 3^:^^LT^^K§§9 eicA;^;^ 
-^^i^gggefi. 3tig(|is^8 3 7i^bco^S*<H-^ 

twOSCiiS(t§g8 8 7)^e>Og£a^^#SLTEast 
c^4»^ffi^7T^^<icei|^-r^o f^^S^. East m(D^ 

[0 0 8 4] Hi 4-[^ 1 9\ZX^mm\^fzETRl/L 

^^-r^-/i^^Ati^<9—(Dmm\z^^^xm.m-r^o 
[0 0 8 5] ^^^yi^^At}^<9-<Dmmii±. is:mmm 
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o\^nt>th^^ s-r. mi 4{cfr^-tmit^m^m7 4<D 

Lr. ^&Sc0^m-^u></u^^^j^$it5o ^LT. ill 

ft7tti*s§5 7 4(omtiiz^n^^^^^^/i'm(D^i&^(D 

♦1^7 4;<f^6iO#ffiS(D3t{t-§-cou^/Uz)?i^i6^66 e>ix 

[0 0 8 6] ztL\cx^. ^m^tlfzmitmt^■^'mm 

[0 0 8 7] miai^T-(ClftP^ L/i:j^tei§v-;^7"-t.|Cjo^/^ 

m^yox^^-t^^m^cDmrn^ni^i^x . »:(Dmm 

30 [0 0 8 8] ^fc. ET. L Af^tCS:(t btL-Sfii^Wf^ 

x.^tzMz^ ai§^tt^ffifS§§(cA;^^i^'S^^^^/^^'9 
eill4#ttM(gSr-(^7fea^(c J: ^ ft ^ S N (D^it^n^ 

40 nx^^^^o 

[0 0 8*9] HuaiLTtET, LA(i. fiill 

[0 0 9 0] 0 1 6-1^ 1 9tCj: i^lft^L^cET, LA 

li. W}f&ytmjb^h(om&m(D^^ytmmmcmit^i.x . 
^mmm<Dytw,:h<D\^^yi-^mx^'^^j:o\zLx\,^^ 

r\ »:i,z^ :ico^li5icoi/>ria^-r5o 

[0 0 9 1] 0*l;if^, |g 1 8lC7F-t■ET^C*^l^T. i^M 

50 ©I'fWasseii. &S^SS9 1 £OA;^i^>^:7iiL->^ic 
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x^m^^T 4\zm^^'r^o :zti{zj:v. ^m^^i 4 

^^it^\z^^^^x^^\cymM 

m\z.^m'r^:Ltt-x^^. 
(0 0 9 21 :L(r>^of^%^^^<DUm\t^ ^itm^^ 

•9. ^m^rix\.^^&Mm-mitLtzm^iciy. 

10 0 9 3 1 

5 3t ft ^co ® ^ o K S ?t ft -^(oeiJI u -</u ^ gig (c ^1 

zt/>^x^^^&^>^:^y'M.^^m-r^^t^^x^. ^ 

/b. 7tgil|v^>^T-A(c{^ffl LT»ig/j:^v K^-^^/^ 
11^ 1 1 &^^m»mmm^m\.^xi&S:^m±m^(DB- 

m^rroyt{um>':^'rM.(D^m(Dm&i:^'rmx^^o' 
m2] ^u^^mm\^xiscj&&m^t^itmnn^:^> 

K^- ^ i~/i^{zmn-t^^m:^m^mm^^mx^^. 
im 3 ] .^m.^^mm \^x^m.Bm^tj^ik^mm^^> 

h^^'-^-^yi'\cmm-t^^m:^m^m.m^^mx$y^. 
im4] ^m.^^mmi.xm^mm^tsmmmn^^> 

Ki5^- ^ ■r/i^\zmt'r^^myjm^mm^^mx^^o 
m5] m.m^^mmLx&cm^®m^tsmmmn^^> 

h'^-^'T/i^^zmini'^^^yjm^wim'r^mx^^o 
me] ^m,yt^mmLx^^®m^ts'mnmm^^> 

K^- ^ -ryi^^c^mT^^myj^^mm-r^mx^^o 
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1^9 1 OSCi0^li£5J'91<0;^fe^ta^-t-'5igT-^5'5. 

(di 01 :^mm<omi<om^mmAzji^^mmi^p^y^ 
[mil] ^^m<om2<Dnmmm\zx.^^Bmi^:^y' 

[0121 *:^W<OS3(0^i£?f$ffilci:.6^aill'>'^^ 

(Hi 31 •^^m<Dm4ayn^mm\z^:bitBm'^^v- 

10 ([^141 F.'V(Dm^m^iT^-r^^ y^mx^^. 
mi^\ \^A(r>mm.m^^^y'^y^mxpy^o 
(1^161 KT(Dfii<Dm^m^7fk-r:/^y^mxp>^o 
[1317] i.A(Dm.<D^^m^7r.'ryuy^mx^^. 
((^181 ^mm^yr^ ^<^±.T:^\^\z.m\zm^m^ 

20 LA ^mm^ 

21 : 21' 24. 24' . 62. 63 KS^S^BS 
(WDM) 

22. 22' . 23. 23* 7tti*S^ ( L A) 
25. 25*. 26. 26'. 83. 84 it^m^ 
(LA) 

27. 28-33. 40-46 OSCm,^% 
3 4 — 3 9 irU:^^^ (S E L) 
5 0.51 ^m'^m. (LTE) 

5 2. 5 2' . 5 3. 5 3' ^>K^— ^ih/U (E 
30 T) 

54. 54' . 5 5. 55' M:^\^^^mm (LA) 

5 6-5 9. 5 9 * iSa^ltftgB 

6 0.61 M:^^^m^m 

6 4 n^^WLmm (lre) . 

6 5 ^^m^mt^f^ (EOB) 

7 1. 7 1'. 91 

7 2 . 7 2 ' . 9 2 Z6:^:»gll§g 
7 3. 7 7 B^m^^^mm^ 
7 4 iUff^tt^tS.^ 

40 7 5 ^mitm^m 

76. 81. 82. 93. 94. 95. 95' . 96. 
9 6 ' ^^^^ 

7 8. 8 7. 8 8 OSCi^^mii 

-7 9. 8 9 mm^mm. 

8 5. 8 6 B'^m^mmm 

70. 70'. 80. 97. 98 Wif^^m. 
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